Abstract
Recently new time-of-flight (TOF) PET camera has become available. More quantitative patient data will be beneficial for clinical diagnosis of coronary artery disease.
Reconstruction is an essential step in the processing of cardiac PET imaging. Commonly used reconstruction algorithms for PET are filtered back projection (FBP) and ordered subsets expectation maximization (OSEM) methods (4) . New PET cameras recently have three-dimensional (3D) mode acquisition and OSEM reconstruction with TOF and point spread function (PSF) correction technology. In clinical setting, patients' prognosis is often strongly related with the amount of perfusion defects (5, 6) . However there is few basic technical data on this new technology regarding defect detectability and image quality using 13 N-NH3 cardiac PET.
Therefore, the purpose of this phantom study was to elucidate the effect of OSEM reconstruction, to assess the effects of TOF and PSF on the estimation of myocardial perfusion abnormalities.
Material and methods

Data acquisition
A commercially available lung-heart torso phantom (Kyoto Kagaku Co., LTD, Kyoto, Japan) mimicking the shape of a heart was used for all acquisitions (Fig. 1) . The phantom was developed to reduce a difference of image quality among institutions. The appearance and myocardial region of the phantom are shown in Fig. 1 . This phantom was a model in which 5 perfusion defects were set and included the left ventricular cavity and my ocardium in the heart. The phantom could simulate and acquire 5 different defects simultaneously, namely the defects of 3, 6, 10, 15 and 20 mm in diameter. In this phantom, the defect area represented a scar, whereas the area without defect represented a viable myocardium. For all the acquisitions, the phantom was always placed at the same position on the bed of the PET/CT scanner. 13 N-NH3 was generated using PET radiotracer production system called UG-M1 system (UNIVERSAL GIKEN CO., LTD, Kanagawa, Japan). The phantom was filled with 13 PET images were reconstructed by OSEM with 24 subsets and 6 iterations using the advanced workstation (AW) ver. 4.5, which incorporated attenuation and scatter corrections using the acquired computed tomography (CT) map of the phantom.
Post-reconstruction and image analysis
To investigate the basic property of the images in each From the profile curve using short-axis images in normal myocardium, the count of pixels was calculated per 6 degrees from the center of the image, and % coefficient of variation (CV) was determined.
The study was approved by the institutional review board (IRB).
Statistical analysis
Data were expressed as mean±standard deviation (SD).
Statistical analysis was performed using JMP 10. 0. 2 (SAS Institute Inc., Cary, NC, USA). A student t-test was applied to compare the values of two groups. A p value of <0.05 was considered as statistically significant.
Results
The reconstructed short-axis images were shown in Fig. 3 .
Visual analysis showed that all PET images were considered to be good and clinically applicable with score 2. Expert visual evaluation for the comparison between 13 (Fig. 3) . A tiny nontransmural myocardial perfusion defect in 3mm diameter could be recognized with high visual image quality of PET with TOF and PSF technology. The novel PET cameras with TOF and PSF made it possible to observe small sized defects (Fig. 3) . showed excellent images in 13 N-NH3 as well as 18 Compton scatter correction, which might be useful in the future PET imaging (16, 17) . In clinical applications, further investigation is needed to clarify the influence of the tracer difference on image quality and influx rate constants of the tracers (18) .
Quantitative analysis
Conclusion
The new PET/CT camera employing 3D PET/CT with 3D
OSEM, TOF and PSF algorithms broadened the possibility of precise analysis of abnormal perfusion. The novel 13 N-NH3 myocardial PET using TOF and PSF information might have the potential for better quantification of the absolute value of myocardial flow. Both diagnostic and prognostic studies using new technology should be performed with many patients of coronary artery disease.
